Moreover, melilitites and nephelinites/phonolites display different Sr-Nd-Pb 123 isotopic signatures (Keller et al., 2006) and opposite variation trends of some major 124 and trace elements (Mattsson et al., 2013) . Therefore, olivine melilitites cannot be 125 related directly to nephelinites/phonolites (Mattsson et al., 2013) , and parental 126 magmas of the highly evolved nephelinites/phonolites at Lengai remain unknown.
127
A widely accepted model for natrocarbonatite petrogenesis at Oldoinyo Lengai is 128 immiscible separation of carbonatite melts from CO 2 -saturated and strongly 9 1996; Dawson, 1998; Klaudius and Keller, 2006 (Peterson, 1990; Kjarsgaard et al., 1995; Gittins and Jago, 1998; 151 Mattsson and Caricchi, 2009).
152
In this study, Mg isotopes were measured for twenty-two samples, including four These samples are the same as those studied in previous work (Simonetti et al., 1997;  Earth's surface (e.g., Zaitsev and Keller, 2006) . However, the natrocarbonatite 165 samples studied here were collected directly after eruption and their C-O-Li isotopic 166 compositions fall into a restricted field within the "primary igneous carbonatites" 167 (Keller and Hoefs, 1995; Halama et al., 2007) (Teng et al., 2007 (Teng et al., , 2010 (Teng et al., , 2015 Yang et al., 2009; Li et al., 2010; Ling et al., 2013; 175 Teng and Yang, 2014) . A brief description is given here. processed through different column procedures (Fig. 2) , assure the accuracy of our 207 data. 
Results

210
Magnesium isotopic compositions are reported in Table 1 for synthetic solutions   211 and reference materials, Table 2 for peralkaline silicate rocks, and Table   240 2) due to the early stages of fractional crystallization of olivine (Keller et al., 2006) . Tipper, E.T., Galy, A., Gaillardet, J., Bickle, M.J., Elderfield, H., Carder, E.A., 2006.
553
The magnesium isotope budget of the modern ocean: constraints from riverine (2015) -0.27 0.07 -0.14 0.05 a 2SD = two times the standard deviation of the population of n (n >20) repeat measurements 582 of the standards during an analytical session. Table 3 . Table 3 .
